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Abstract
Under the rapidly changing environment of the international economy, the 
shipping industry has been suffering from severe survival competition. Thus, 
this study attempted to identify the construct of the shipping service quality 
and measure it by expanding the research model of the logistics service 
quality into the shipping industry in order to conceptualize shipping services 
and to develop the scale to assess the shipping service quality. Although it is 
not perfect, the model proposed by this study is expected to offer a useful 
tool for measuring the shipping service quality in Korea.
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I. Introduction
The Korean shipping industry in the past has been considered as being 
operated in the customer-dependent form by simply doing limited parts in 
the transportation of international trade. However, under the rapidly 
changing environment of the international economy, the shipping industry 
has been suffering from severe survival competition. Under the law of the 
jungle, Korean maritime carriers would be forced to reduce their costs and 
improve their service quality, which are directly related to their profitability.
Some previous studies revealed that the roles of shipping service may 
include the following ones: (1) to increase the value of customers and 
suppliers; (2) to increase market share; (3) to make it possible for 
mass-customization; (4) to influence positively on customer satisfaction; (5) 
to provide the competitive advantages. Accordingly, the importance of the 
shipping service quality to maritime carriers has kept growing under the 
fierce competition. Thus, the new trend would be more toward realizing the 
importance of the shipping service quality and accomplishing the distinction 
from other maritime carriers. 
To measure the shipping service quality, maritime carriers should be able 
to understand the needs of shippers and acquire the service quality to satisfy 
their needs. The measurement of the shipping service quality also asks for 
the sound definition and the scale explaining the construct of the shipping 
service quality. Then, there remain several questions such as whether the 
shipping service quality clearly captures the needs and values sought by 
current and potential shippers and whether the previous literature on 
logistics and shipping services helps us to understand shipping services in 
Korea.
In fact, there has been extensive prior research with regard to the measure 
of the service quality. Among them, Parasuraman, Zeithaml, and Berry, 
Bolton and Drew, and Cronin and Taylor suggested the SERVQUAL and the 
SERVPERF models which have been used as the primary measurement 
models in the studies of  service quality. In a similar vein, a number of 
researchers have tried to empirically replicate the structure of these original 
service quality models in various industries. Especially, some Korean 
scholars including Y.J.Lee and J.Y.Lee and Chung, from the marketing 
perspective, have applied the SERVQUAL model and the SERVPERF models 
to some Korean industries. 
Similar works have been implemented in Korea to analyze the shipping 
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service quality by utilizing these SERVQUAL and SERVPERF models.1 That
is, the framework of SERVQAUL and SERVPERF has been adopted since it 
was thought the components and structure of SERVQUAL and SERVPERF 
would be applicable to the shipping industry. However, it was noted in the 
critical studies that these models did not appear to be appropriate to address 
the shipping service quality which contained very unique characteristics 
compared with other service industries. 
On the contrary, from the logistics service perspective, several researchers2
have also attempted to figure out the logistics service quality with regards to 
the measurement, the scale and the factors.3 In the meantime, Kang et al have 
approached the issues of service quality differently. Unlike the previous 
studies which have mainly applied the methodologies of SERVQUAL and/or 
SERVPERF, they have attempted to define the construct of logistics service 
quality based on the extensive literature review and field interviews with 
practitioners. In doing so, they have identified that the construct of logistics 
service quality is the hierarchical structure which has primary and 
sub-domain. Consequently, they have also developed the scale to measure 
the logistics service quality and proved it reliable and valid.
Although there appears to have been various approaches as noted above to 
capture the meaning of shipping service quality, the current study decided to 
define the construct of shipping service quality and develop the measures to 
assess it. It attempted to use the conceptualization and measurement of 
logistics service quality(LSQ) proposed by Kang et al since it appears to be 
more reliable and valid than any other previous study.4
Furthermore, when developing the LSQ, Kang et al did not exclude the 
maritime carriers in the process of conceptualization and assessment of 
logistics service quality. These aspects made possible for the current study, 
based on the conceptualization suggested by them, to attempt to measure the 
shipping service quality by expanding the research model of the logistics 
service quality into the shipping industry. In other words, the current study 
replicated the scale for the logistics service quality in the shipping industry 
so that it was assessed whether the scale for the logistics service quality is 
applicable to the shipping industry. That is, the purpose of the current study 
was to assess the applicability of LSQ into the shipping industry in Korea.
The remaining part of the current study consists of mainly two parts; first, 
the research model proposed by Kang et al. is reviewed and the procedure 
employed by them was also discussed; second, the data obtained from 
See Parasuraman, Zeithaml, and Berry(1985).
Coyle, Bardi, and Langley(1992, 1996); Daugherty et al.(1998); Maltz and Maltz(1998); Mentzer et al.(1995, 1997, 1999, 2001).
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shipping industry. In doing so, psychometric properties of LSQ were also 
assessed.
II. A Model to Measure the Shipping Service Quality
Various qualitative and quantitative methodologies have been employed in 
order to provide the solid theoretical and psychometrical foundation of the 
service quality scale by some previous studies. In order to conceptualize the 
logistics service quality(LSQ), Kang et al. employed a discovery-oriented 
approach.5 By doing so, they came up with the initial conceptualization of 
LSQ based on marketing and logistics literatures. The initial configuration 
of LSQ was confirmed and supplemented by the opinions obtained from the 
practitioners in the field.
As normally found in the literature of scale development, they employed 
the following steps for the scale development procedure:
Full scale of literature review
In-depth interviews with current practitioners on shipping services
Development of sample items measuring the construct of shipping services
Data collection
Data administration
(1) Conceptualization of the LSQ
To define the logistics service quality, extensive reviews of extant 
literature on logistics services were implemented; and some common 
findings emerged. That is, as in the cases of other services, logistics services 
also assumes the satisfaction of shippers’ needs and wants and focuses on the 
flow of things(i.e., physical distribution). The flow of information is also 
noticeable. As such, previous studies suggested that logistics service quality 
could be defined as the overall organized activities for the shipper 
satisfaction from the order receipt to delivery to customers.
The definition based on the literature was then supplemented by the 
in-depth interviews with practitioners. Practitioners were asked to express 
their thoughts on logistics services; and it was found that their thoughts on 
the logistics service quality were consistent with the review of the literature. 
That is, practitioners remarked that the logistics service quality implies 
shipper satisfaction and efficient delivery, combined with flow of things. 
Rust and Oliver(1994).Dabholkar et al.(1996); Brady and Cronin(2001).
The review of literature in the current study is largely based on the studies done by Kang et al. (2008).
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Upon these findings, Kang et al. formally defined the logistics service 
quality as “the services which increase the competitive advantages of 
shippers through efficient product delivery and maintenance of the whole 
flow of delivery.”
(2) Identification of sub-construct of LSQ
With the conceptualization of LSQ, 20 aspects to be considered important 
in service quality were obtained with the in-depth interviews with 
practitioners. Then, they were categorized based on the similarities; and the 
validity of categorization was assessed through another round of interviews. 
While the interviews with practitioners provided valuable information, the 
reviews of literature on logistics also provided 12 sub-construct of LSQ. 
Since the review of literature and interviews with practitioners implies 
that LSQ would have a hierarchical factor structure, the study attempted to 
elaborate the exact structure of LSQ. In this respect, a recent study6
assessing the component of service quality was noticed since it appears to 
guide the understanding of LSQ. Specifically, Rust and Oliver proposed 
three component factors associated with the measurement of the service 
quality in the following way:
Service Product(Outcome Quality)
Service Delivery(Interaction Quality)
Service Environment(Physical Quality)
Furthermore, the studies on the Structure of Service Quality7 also indicate 
that LSQ has the hierarchical factor structure consisting of both the primary 
domain and the sub-domain of service quality. It was found that there are 
some similarities with the above studies in terms of structure of LSQ.
Consistent with the previous studies on service quality, Kang et al.  
proposed the exact structure of LSQ; and the proposed scales of shipping 
service quality are presented in the following way:
- Service Outcome Quality
It contains ‘Reliability of Delivery’, ‘Quality of Transported Product’, 
‘Savings of Shipping Cost’ and ‘Contribution to Lead Time’. It explains the 
degree to which contributes to reduce the costs of logistics by delivering the 
product on time with little(or no) harm. 
SRust and Oliver(1994).Dabholkar et al.(1996); Brady and Cronin(2001).
The review of literature in the current study is largely based on the studies done by Kang et al. (2008).
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- Service Delivery Quality
It contains ‘Transportation Claims Handling,’ ‘Product Visibility,’ 
‘Communication with the Shipper,’ and ‘Order Convenience’. It explains the 
degree to which the service fosters convenient order, appropriately handles 
problems, and updates the location of product by effective communication. 
- Service Capability Quality
It contains ‘Cargo Handling Competency,’ ‘IT System Competency,’ 
‘Organization Professional,’ and ‘Organization Stability’. It explains the 
degree to which the service has a capability to meet the shippers' 
requirements; systemize those attempts; equip with professional knowledge 
for service improvement; and continuously improve it.
Further, since it appears to be safe to draw the exact structure of the 
shipping service quality from this framework, we can place the twelve 
sub-domains of the shipping service quality in order as shown in Figure 1.
<Fig. 1>   Structure of Shipping Service Quality
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(3) Sample items for measuring the LSQ
The ways to generate sample items8  included the literature review; the 
experience research, the critical incident technique and the researchers' 
insight; the focused group interview. The study generated the sample items 
based on an in-depth interview with practitioners, review of the extant 
literature addressing the logistics service quality and a free-thought listing 
from current users of the logistics service quality.
Furthermore, generated items were reviewed by another group of experts. 
This procedure helped to secure the content validity of sample items. After 
the above iterative procedure to modify, delete, and add the items, 127 items 
representing 12 individual sub-domains were finalized.
III. Empirical Analysis
(1) Sample and Data Collection
For the data collection, the approach to collect data for assessing the 
shipping service quality includes two sources: provider vs. customer. The 
data collected from service providers is vulnerable to the social desirability 
bias.9  Instead, customers of shipping services are quite informative so that 
they can appropriately assess the quality of shipping services. Thus the 
data was collected from the current users of the shipping service, that is, 
shippers.
For the data administration, samples were collected from shippers oper-
ating in Woolsan and Gwangyang. We sent shippers survey packages 
including a cover letter, questionnaire, and return envelope(or by e-mail). 
The numbers of returned, acceptable questionnaires were 218. From them, 
213 final surveys were used for the empirical analysis. 
 (2) Procedure and Results
Initial procedure for scale purification is to assess the unidimensionality 
by using such statistics as Cronbach’s alpha and item-to-total 
correlations(ITC). This procedure eliminated items in three sub-domains 
such as Delivery Reliability, Product Visibility and Organization Stability 
based on substantive grounds by using Cronbach’s alpha and item-to-total 
correlations(ITC). The resulting statistics are in Table 1.
Boivin(1986); Churchill(1979).
Banerjee(2002).
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Once the unidimensionality was demonstrated, the reliability of each 
sub-scale was assessed through CFA(Confirmatory Factor Analysis) with 
LISREL 8.52. The resulting statistics are presented in Tables 2 and 3. As 
shown in Table 2, almost all of the fit statistics for the developed shipping 
service quality scale are acceptable(e.g., RMSEA=0.0418, NFI=0.9635, 
TLI=0.9921, CFI=0.9923, IFI=0.9920, RMR=0.1032).
Furthermore, As can be seen in Tables 2 and 3, all of Cronbach’s alpha and 
Composite Reliability are above the minimum required value of 0.70 and 
almost all of the AVEs(Average Variance Extracted) are above the minimum 
required value of 0.50.
Close examination of Table 3 suggests that the sub-domains with lower 
AVEs in Shipping Cost Savings and Organization Stability might benefit 
from replacement in future research of the shipping service quality because 
this might be due in part to the difference between logistics services and 
shipping services.
< Table 1>   Results of Internal Consistency Test
Before Purification After Purification
Scale
Item no.
item-total-
correlation
Cronbach's
Alpha
Item
no.
item-total-
correlation
Cronbach's
Alpha
Delivery Reliability 10 .306~.827 0.899 9 .571~.824 0.91
Transported Product
Quality
9 .729~.809 0.939 9 .729~.809 0.939
Shipping Cost Savings 10 .595~.816 0.929 10 .595~.816 0.929
Service
Outcome
Quality
Contribution to Lead
Time
10 .740~.840 0.95 10 .740~.840 0.95
Transportation Claims
Handling
12 .747~.834 0.959 12 .747~.834 0.959
Product Visibility 10 .757~.824 0.948 9 .743~.837 0.949
Communication with
Shipper
9 .763~.803 0.946 9 .763~.803 0.946
Service
Delivery
Quality
Order Convenience 11 .720~.845 0.956 11 .720~.845 0.956
Cargo Handling
Competency
11 .732~.795 0.946 11 .732~.795 0.946
IT System
Competency
12 .694~.840 0.956 12 .694~.857 0.956
Organization
Professional
11 .669~.812 0.944 11 .669~.812 0.944
Service
Capacity
Quality
Organization
Stability
12 -.188~.727 0.856 11 .095~.744 0.889
Boivin(1986); Churchill(1979).
Banerjee(2002).
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<Table 2>   Results of Reliability Test
χ2=9348.18(df=7437, p=0.00)
NFI(Normed Fit Index)=0.9635(>0.90, acceptable)
TLI(Turker-Lewis Index)=0.9921(>0.90, acceptable)
CFI(Comparative Fit Index)=0.9923(>0.90, acceptable)
IFI(Incremental Fit Index)=0.9920(>0.90, acceptable) 
RMSEA(Root Mean Square Residual)=0.04181(<0.50, acceptable)
RMR(Root Mean Square Residual)=0.1032( <0.50, acceptable; <0.10 
 marginally acceptable)  
Construct Coef Alpha Min Max Ave
Composite
Reliability
Delivery Reliability 0.9100 .58 .86 0.5929 0.9286
Transported Product Quality 0.9390 .77 .77 0.7194 0.9584
Shipping Cost Savings 0.9290 .45 .45 0.4066 0.8464
Contribution to Lead Time 0.9500 .78 .78 0.8189 0.9783
Transportation Claims Handling 0.9590 .79 .79 0.7413 0.9692
Product Visibility 0.9490 .75 .75 0.7537 0.9648
Communication with Shipper 0.9460 .78 .78 0.747 0.9637
Order Convenience 0.9560 .74 .74 0.7703 0.971
Cargo Handling Competency 0.9460 .75 .75 0.715 0.965
IT System Competency 0.9560 .66 .66 0.7446 0.972
Organization Professional 0.9440 .71 .71 0.6704 0.9571
Organization S tability 0.8890 .12 .12 0.5861 0.9331
Boivin(1986); Churchill(1979).
Banerjee(2002).
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<Table 3>   Summary of Reliability Test Results
   
Discriminant validity was assessed through comparison of AVEs in each 
sub-scale with squares of correlation coefficients of other sub-scales 
resulting from the CFA analysis, in which the former values should be 
greater than the latter ones. Further, discriminant validity was also assessed 
by comparing values of (correlation coefficient +_2*standard error) in each 
sub-scale which should not be equal to 1. Comparison of these values 
provided evidence of convergent and discriminant validity and then Table 4 
presents the statistics that provide evidence for validity of the shipping 
service quality scale.
Transportation
Claims Handling
Product Visibility
Communication with
Shipper
Order Convenience
Item no. 12 9 9 11
Parameter
Estimate
0.7898~0.8538 0.747~0.8612 0.7758~0.8482 0.7419 ~ 0.8713
t-value 12.7572 ~ 14.3018 11.7333 ~ 14.4071 12.3915 ~ 14.1063 11.6871 ~ 14.7408
Cronbach's
Alpha
0.959 0.949 0.946 0.956
Composite
Reliability
0.960 0.950 0.946 0.955
Service
Delivery
Quality
AVE 0.669 0.677 0.660 0.659
Cargo Handling
Competency
IT System
Competency
Organization
Professional
Organization
Stability
Item no 11 12 11 11
Parameter
Estimate
0.584 ~ 0.8608 0.7004 ~ 0.9329 0.4529 ~ 1.0488 0.7419 ~ 0.8596
t-value 8.5261 ~ 14.2969 11.7333 ~ 14.066 6.6027 ~ 20.5913 11.6871 ~ 14.4135
Cronbach's
Alpha
0.946 0.956 0.944 0.889
Composite
Reliability
0.946 0.954 0.942 0.893
Service
Capacity
Quality
AVE 0.614 0.636 0.599 0.451
Delivery Reliability
Transported Product
Quality
Shipping Cost
Savings
Contribution to Lead
Time
Item no. 9 9 10 10
Parameter
Estimate
0.584 ~ 0.8608 0.7709 ~ 0.8479 0.4529 ~ 1.0488 0.7846 ~ 0.8596
t-value 8.5261 ~ 14.2969 12.2512 ~ 14.066 6.6027 ~ 20.5913 12.604 ~ 14.4135
Cronbach's
Alpha
0.91 0.939 0.929 0.95
Composite
Reliability
0.913 0.944 0.828 0.953
Service
Outcome
Quality
AVE 0.540 0.652 0.344 0.669
Boivin(1986); Churchill(1979).
Banerjee(2002).
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<Table 4>   Results of Validity Test
Deliv .
Reliab .
Product
Quality
Cost
Savings
Lead
Time
Claims
Handle
Visibility Communication Convenience
Cargo
Handle
IT
System
Professional Stability
Deliv . 0.540 0.664 0.172 0.583 0.479 0.183 0.443 0.543 0.597 0.235 0.432 0.345
0.815
(0.030)
Product
Quality 0.755;
0.652 0.091 0.564 0.447 0.106 0.414 0.481 0.479 0.178 0.302 0.265
0.415
(0.061)
0.302
(0.065)
Cost
Savings
0.294; 0.172;
0.344 0.194 0.191 0.171 0.14 0.155 0.169 0.103 0.129 0.09
0.764
(0.061)
0.751
(0.035)
0.441
(0.058)
Lead
Time
0.694;
0.833
0.681;
0.821
0.326;
0.556
0.669 0.507 0.272 0.576 0.544 0.581 0.286 0.432 0.418
0.692
(0.042)
0.668
(0.043)
0.438
(0.057)
0.712
(0.03 8)
Claims
Handling
0.609;
0.775
0.583;
0.753
0.323;
0.552
0.636;
0.788
0.669 0.351 0.614 0.594 0.602 0.272 0.479 0.402
0.427
(0.062)
0.325
(0.066)
0.413
(0.059)
0.521
(0.055)
0.593
(0.049)Visibility
0.303;
0.552
0.193;
0.458
0.295;
0.532
0.412;
0.631
0.495;
0.69
0
0.677 0.25 0.31 0.315 0.312 0.35 0.302
0.665
(0.045)
0.644
(0.046)
0.374
(0.062)
0.759
(0.034)
0.783
(0.031)
0.500
(0.056)Communication
0.576;
0.755
0.553;
0.735
0.250;
0.497
0.691;
0.827
0.721;
0.846
0.387;
0.613
0.660 0.742 0.683 0.248 0.465 0.465
0.737
(0.038)
0.694
(0.041)
0.394
(0.060)
0.738
(0.036)
0.770
(0.032)
0.557
(0.052)
0.862
(0.023)
Convenience
0.662;
0.812
0.612;
0.775
0.274;
0.515
0.666;
0.809
0.706;
0.835
0.453;
0.661
0.816;
0.907
0.659 0.785 0.371 0.531 0.53
0.773
(0.034)
0.692
(0.041)
0.411
(0.059)
0.762
(0.033)
0.776
(0.032)
0.562
(0.052)
0.826
(0.027)
0.886
(0.020)
Cargo
Handling 0.705;
0.840
0.611;
0.774
0.292;
0.529
0.695;
0.829
0.713;
0.839
0.458;
0.665
0.773;
0.880
0.847;
0.925
0.614 0.481 0.698 0.739
0.485
(0.058)
0.421
(0.061)
0.321
(0.064)
0.535
(0.053)
0.522
(0.054)
0.559
(0.052)
0.498
(0.056)
0.610
(0.048)
0.694
(0.040)IT
System 0.368;
0.601
0.299 ;0
.544
0.193;
0.448
0.428;
0.642
0.414;
0.630
0.456;
0.662
0.38 5;
0.610
0.515;
0.705
0.614;
0.774
0.638 0.659 0.579
0.657
(0.046)
0.549
(0.053)
0.359
(0.062)
0.658
(0.044)
0.692
(0.040)
0.592
(0.050)
0.682
(0.042)
0.729
(0.037)
0.836
(0.026)
0.812
(0.028)
Professional
0.566;
0.748
0.443 ;0
.656
0.235;
0.484
0.570;
0.745
0.611;
0.772
0.493;
0.691
0.598;
0.766
0.655;
0.803
0.784;
0.887
0.755;
0.868
0.599 0.621
0.587
(0.053)
0.515
(0.057)
0.301
(0.066)
0.646
(0.046)
0.634
(0.047)
0.550
(0.054)
0.682
(0.043)
0.728
(0.038)
0.860
(0.024)
0.761
(0.035)
0.788
(0.058)
Stability
0.482;
0.692
0.401;
0.629
0.169;
0.433
0.555;
0.738
0.541;
0.728
0.442;
0.658
0.596;
0.768
0.651;
0.805
0.811;
0.908
0.692;
0.831
0.831;
-0.028
0.451
Boivin(1986); Churchill(1979).
Banerjee(2002).
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IV. Conclusion
To summarize, this study attempted to develop its own scales to measure 
the shipping service quality in Korea through replicating the LSQ developed 
by Kang et al into the shipping service because the SERVQUAL and 
SERVPERF models could not capture the full spectrum of shipping service 
quality. With the definition of the shipping service quality, specifically, the 
study identified that there are three dimensions of the shipping service 
quality; service outcome, service delivery, and service capability. The study 
also assessed the scale to measure the shipping service quality. That is, 127 
items were initially developed and finally 124 items were confirmed each 
representing 12 sub-domains of the shipping service quality, also assessing 
the psychometric properties of the shipping service quality. Although it is 
not perfect, the proposed model of this study would offer a useful tool for 
measuring the shipping service quality in Korea. The study will help to 
identify what are the major problems in their service operations for shipping 
service organizations and provide some intuitions about how to solve these 
problems in the shipping industry. Therefore, the results from the study will 
contribute to efforts of shipping companies at using shipping services to 
distinguish themselves in the Korean shipping industry.  
Furthermore, partly due to the specialty of the shipping industry, future 
research can potentially improve on some items with lower AVEs within the 
shipping service quality dimensions, thereby improving fit statistics. 
Accordingly, future research should attempt to control for some problems 
including the sample size. That is, larger samples should be employed for 
future study. Also, further study would be required to assess more 
psychometric properties of the shipping service quality in addition to 
quantitative ones used in this study.*
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